A Gram-strain-positive, facultatively anaerobic, motile, endospore-forming, slightly halophilic bacterium, designated strain 126C4 T , was isolated from sediment from the East China Sea. The strain was catalase-positive and oxidase-negative. Optimal growth occurred at 28-30 C, pH 7.0-7.5 and in the presence of 3-5 % (w/v) NaCl. Phylogenetic analyses, based on 16S rRNA gene sequence comparisons, showed that strain 126C4
The genus Paraliobacillus was first proposed by Ishikawa et al. [1] and currently comprises two species with validly published names: the type species Paraliobacillus ryukyuensis, isolated from a decomposing alga and Paraliobacillus quinghaiensis, isolated from a salt-lake sediment [1] [2] [3] . Members of the genus Paraliobacillus are Gram-positive, motile (with peritrichous flagella), halophilic, alkaliphilic, catalase-positive and endospore-forming rods with spherical to ellipsoidal end terminal or subterminal endospores in swollen sporangia. They have menaquinone MK-7 as the major menaquinone. Their major fatty acids are anteiso-C 15 : 0 , C 16 : 0 and anteiso-C 17 : 0 . The genus Paraliobacillus belongs to the family Bacillaceae and it occupies an independent lineage within the halophilic/halotolerant/alkaliphilic and/or alkalitolerant group in Bacillus rRNA group 1 [1, 3] . During the course of a study on microbial carbon fixation in marine sediments, we isolated a halophilic, alkaliphilic bacterial strain (designated 126C4 T ) that, on the basis of phenotypic, molecular, and chemotaxonomic evidence, represents a novel member of the genus Paraliobacillus. The following is a description of this novel species, which we propose be recognized as Paraliobacillus. sedimins, sp. nov. Sediment was collected from the continental shelf regions of the East China Sea (27 29.08¢ N, 122 05.91¢; depth: 81.13 m) on 2nd January, 2012. At that time, the sediment on the surface from which the sample was taken had a temperature of 9 C and a pH of 7.4. Serial dilutions (1 : 10) of the samples were plated on marine agar 2216 (MA, pH 7.2; Difco) [4] , at 28 C. One isolate, which we designated as 126C4 T , was selected for further characterization. The strain was maintained in marine broth 2216 (MB; Difco) supplemented with 20 % (v/v) glycerol at À80 C. Unless otherwise indicated, morphological and physiological studies were performed with cells grown on MA at pH 7.5 and 28 C. For chemotaxonomic and molecular systematic studies, the biomass was harvested by centrifugation, washed twice with distilled water and freeze-dried. The reference strains used in this study were type strains belonging to the genus Paraliobacillus, including Paraliobacillus ryukyuensis
DSM 15140
T and Paraliobacillus quinghaiensis DSM 17857 T , obtained from the German Culture Collection (DSMZ, Braunschweig, Germany).
Cell morphology and flagella were observed by light microscopy (AX70; Olympus) and transmission electron microscopy (Jem-1200, Jeol) of cultures grown for 2 days; spores were detected using malachite green staining of cells grown for 5 days. Gram staining was performed using the standard Gram reaction, as previously described [5] . Anaerobic growth was carried out in an anaerobic chamber in an atmosphere consisting of CO 2 /H 2 /N 2 (10: 5: 85, by vol.) on MA with or without 0.25 % (w/v) NaNO 3 for 7 days at 28 C. Cell motility was determined using soft agar MA medium (0.3 % agar, w/v). Evaluation of tolerance to NaCl was performed on MA medium made with artificial seawater (consisting of 0.6 % MgCl 2 , 0.32 % Na 2 SO 4 , 0.18 % CaCl 2 , 0.06 % KCl, 0.02 % Na 2 CO 3 , traces of Na 2 SiO 3 and NaF) and NaCl concentrations ranging Physiological and biochemical characteristics were examined using GEN III MicroPlates (Biolog), API 50 CHB, API ZYM and API 20E strips (bioM erieux), according to the manufacturers' instructions. Determination of acid production from carbohydrates was performed using traditional methods, as recommended by Ventosa et al. [6] . Stimulation of growth by sugars (5 g l
À1
) was tested in soluble starch-free medium with the concentrations of yeast extract and peptone both lowered to 0.1 g l À1 and 20 mM HEPES buffer (pH 7.0) added [7] . All suspension media were supplemented with 3 % (w/v) NaCl and incubated at 28 C. All tests were performed in duplicate, with the appropriate strain, P. polymyxa DSM 36 T , as a quality control under identical conditions. Catalase activity was determined by bubble production in 3 % (v/v) hydrogen peroxide. Oxidase activity was tested using 1 % (w/v) tetramethy-p-phenylene diamine didydrochloride. Amylase and lipase activities were detected on MA medium supplemented with 0.2 % (w/v) soluble starch and 1 % (v/v) Tween 80. Nitrate and nitrite reduction, hydrolysis of DNA and casein, production of indole, methyl red and Voges-Proskauer tests were tested as recommended by Smibert and Krieg [5] . Antibiotic testing of the strain was determined as described by Jorgensen et al. [8] , and the following antibiotic-impregnated discs (Hangzhou Microbial Reagents) were used: clindamycin (2 µg), chloramphenicol (30 µg), gentamicin (10 µg), tetracycline (30 µg), streptomycin (10 µg), kanamycin (30 µg), polymyxin B (300 µg), ampicillin (10 µg) and rifampicin (5 µg). The strain is resistant to streptomycin, kanamycin and polymyxin B, but sensitive to clindamycin, chloramphenicol, gentamicin, tetracycline, ampicillin and rifampicin.
Genomic DNA was extracted and purified using the High Pure Viral Nucleic Acid Kit (Roche Diagnostics Corporation) using a cell suspension of bacteria in place of a blood sample, as stated in the protocol. PCR amplification of the 16S rRNA gene was carried out using two universal bacterial primers: 27F and 1492R [9] . The purified PCR product was ligated to the vector pMD 19-T (TaKaRa, Bio) and cloned according to the manufacturer's instructions. The nearly complete 16S rRNA gene sequence of strain 126C4 T (1549 bp) was sequenced and subsequently deposited in GenBank under the accession number KU870235. To search for closely related species, we used the 16S sequence for strain 126C4
T to query the GenBank and EzTaxon-e database using the BLAST algorithm. The sequences of the type strains of the most closely related species were downloaded and aligned using CLUSTAL X [10] . A phylogenetic analysis was then performed using the computer program MEGA version 6.0 [11] . The neighbour-joining method [12] was used to reconstruct phylogenetic trees using the Kimura [13] two-parameter distances. The complete deletion option was also used for this analysis. The maximum-likelihood [14] and the maximum parsimony [15] methods were also used to reconstruct phylogenetic trees to determine the phylogenetic placement of the novel isolate and reference species on the tree. Bootstrap support was evaluated from 1000 resamplings for all three methods [16] .
The neighbour-joining tree in Fig. 1 shows that strain 126C4 T is closely related to the type strains of the two species of the genus Paraliobacillus with validly published names. The three strains occupied a phylogenetic position closely related to the genera Halolactibacillus, Amphibacillus and Gracilibacillus and formed a distinct clade in the neighbour-joining tree, in which strain 126C4 T and P. quinghaiensis YIM-C158 T [3] formed a distinct subclade with significant bootstrap support (95 %) (Fig. 1) . The maximum-likelihood and the maximumparsimony tree topologies were similar to the neighbourjoining tree topology (Figs S1 and S2, available in the online Supplementary Material). There were 96.2 % (P. quinghaiensis YIM-C158 T and its three closest relatives. The unique phylogenetic position of the strain and low sequence similarity values with respect to other bacterial species with validly published names supports the conclusion that strain 126C4
T should be recognized as a novel species within the genus Paraliobacillus.
The G+C content of the DNA was determined by HPLC, as described by Mesbah et al. [18] . The DNA G+C content of strain 126C4
T was 39.6 mol%, which is similar to that of P. quinghaiensis DSM 17857
T [3] , but higher than that of P. ryukyuensis DSM 15140
T [1] .
The polar lipids present were determined using 2D thin-layer chromatography (TLC) following the method of Minnikin et al. [19] . Four separate TLC plates (EMD Millipore, 1.16487.0001) were prepared for each sample and individually stained using phosphomolybdic acid solution (total lipids), molybdenum blue solution (phosphates), a-naphthol sulfuric solution (carbohydrates) and ninhydrin (amines). All reagents were from Sigma-Aldrich. Menaquinones were extracted by using the methods of Minnikin et al. [19] and then separated by HPLC, as described by Kroppenstedt [20] . The fatty acids were determined for the novel isolate, P. ryukyuensis DSM 15140 T and P. quinghaiensis DSM 17857 T , as described by Sasser [21] Chemotaxonomic traits were also consistent with the novel isolate 126C4 T being a novel species of the genus Paraliobacillus. MK-7 was the respiratory quinone of strain 126C4
T , the same as that of P. quinghaiensis DSM 17857 T and P. ryukyuensis DSM 15140
T . The predominant cellular fatty acids of the strain studied were ai-C 15 : 0 (27.5 %), C 16 : 0 (25.3 %), i-C 15 : 0 (13.6 %) and i-C 16 : 0 (10.5 %); this was also similar to the two species of the genus Paraliobacillus with validly published names ( Table 1 ). The polar lipid composition of the strain was diphosphatidylglycerol, phosphatidylethanolamine, three glycolipids and four unknown phospholipids (Fig. S3) . However, strain 126C4
T differed markedly from P. quinghaiensis DSM 17857 T and P. ryukyuensis DSM 15140 T in having a lower optimum growth temperature (28-30 C), a positive result for nitrate reduction and a negative result for oxidase activity, an ability to produce acid from L-arabinose, D-xylose, D-mannose, Lrhamnose, D-mannitol, melibiose, arbutin and salicin, and a lack of esterase (C4), a-glucosidase and b-glucosidase activities (Table 1) . Therefore, based on the phylogenetic, chemotaxonomic and phenotypic results presented above, we
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